In this paper we report on several new self-assessed and objective measures of financial literacy obtained using the American Life Panel (ALP); we also link these performance measures to efforts consumers make to plan for retirement. We evaluate the causal relationship between financial literacy and retirement planning by exploiting information about respondents' financial knowledge acquired in school -before entering the labor market and certainly before starting to plan for retirement. We show that those with more advanced financial knowledge are those more likely to be retirement-ready. 4 There is also evidence that the least literate are also the least likely to save for retirement (Lusardi and Mitchell, 2006 , 2007a Mitchell (2006, 2007a).
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Most importantly, we seek to identify the causal links between financial literacy and retirement planning by exploiting information about respondents' financial knowledge acquired in schoolbefore entering the labor market and certainly before starting to plan for retirement.
Our results show that consumers have difficulty doing basic financial calculations, and they also lack knowledge of fundamental financial market concepts such as risk diversification, how the stock market works, and asset pricing. We also find that people who report a higher level of knowledge of economics tend to score relatively well on the objective measures we gather. And finally, we show that financial literacy contributes importantly to retirement readiness, after correcting for potential endogeneity biases.
Our work makes three contributions to the existing literature. First, we enhance the existing measures of financial literacy by providing not only an extensive set of questions to measure financial literacy but also by assessing the quality of the literacy data. Second, we are able to explain why so many individuals do not plan for retirement; in our work lack of retirement planning can be traced back to lack of financial knowledge. Third, our data collected before the financial crisis erupted provide clear warnings about lack of financial knowledge among the population and the potential vulnerability of individuals who do not have a firm grasp of basic financial concepts.
Background
The theoretical framework used to model consumption/saving decisions posits that rational and foresighted consumers derive utility from consumption over their lifetimes. In the simplest format, the consumer has a lifetime expected utility, which is the expected value of the 3 sum of per-period utility U(c j ) discounted to the present (using the discount factor β), multiplied by the probability of survival p j from the worker's current age j to the oldest possible lifetime D: Furthermore, consumption from income, assets, and benefits is set so that:
[ ] In other words, the economic model posits that the consumer holds expectations regarding prospective survival probabilities, discount rates, investment returns, earnings, pensions and Social Security benefits, and inflation. Further, it posits that he/she uses that information to formulate and execute optimal consumption/saving plans.
This formulation makes it clear that consumers making retirement saving decisions require substantial financial literacy, in addition to the ability and tools needed to plan and carry out retirement saving plans. Whether and how consumers behave in reality when confronted 4 with this challenge-that is, whether individuals have the knowledge and capability to plan and implement these complex planning tasks -is a topic of substantial current interest. 6 This subject is particularly important in view of the fact that workers are increasingly being given responsibility to save, manage their pension investments, and draw down their retirement assets in the defined contribution pension environment. Accordingly, what is critically needed is new information permitting analysts to investigate the links between financial literacy and economic decision-making.
The Health and Retirement Study (HRS), a nationally representative longitudinal dataset of Americans over the age of 50, has been designed to address some of these questions by tracking health, assets, liabilities, and patterns of wellbeing in older households. 7 Beginning in 1992, a 90-minute core questionnaire has been administered every two years to age-eligible respondents and their spouses. In addition, a random sample of respondents has also been subjected to very short experimental modules in each wave, aimed at helping researchers assess additional topics of substantive interest. For the 2004 HRS wave, we designed and administered a special module on financial literacy and retirement planning, seeking to assess respondents' level financial literacy along with their efforts to budget, calculate, and develop retirement saving plans, in relatively few questions (Lusardi and Mitchell, 2006) . 5 There is also the condition that assets in the last period of life are equal to zero and that the consumer does not die leaving any debt. 6 See, for example, the discussion in Campbell (2006) and Lusardi (2008 • Suppose you had $100 in a savings account and the interest rate was 2% per year. After 5 years, how much do you think you would have in the account if you left the money to grow: more than $102, exactly $102, less than $102? • Imagine that the interest rate on your savings account was 1% per year and inflation was 2% per year. After 1 year, would you be able to buy more than, exactly the same as, or less than today with the money in this account? • Do you think that the following statement is true or false? "Buying a single company stock usually provides a safer return than a stock mutual fund."
The first two items indicate whether respondents are aware of compound interest and inflation, fundamental concepts required for making saving decisions. The third evaluates respondents' knowledge of risk diversification, also crucial for making informed decisions.
We found strikingly low performance on these basic financial literacy questions. For instance, one-third responded incorrectly to the first question. The accuracy rate for the second question was higher (75% correct), but only slightly over half (56%) got both answers correct, indicating a very poor level of basic knowledge in this older population. Moreover, only half (52%) of the respondents knew the answer to the stock diversification question, and one-third (34%) could not provide an answer (Lusardi and Mitchell 2006) . This is critical since correct responses to these simple questions are strongly associated with successful retirement planning:
those who cannot do a simple interest calculation or compound interest are also much less likely to calculate how much they need to save for retirement Mitchell, 2006, 2008). 6 Several research questions remain outstanding which we address below. We believe it imperative to expand the range of measures of financial literacy, so as to better evaluate the types of problems that people find most difficult. It is also important to determine whether people are aware of their areas of weakness. And finally, much prior research including all our own work with the HRS focused only on those in the 50+ age group; in what follows we expand our purview to the entire population.
Data and Methodology
In this paper, we use data from the Rand American Life Panel (ALP). This is an Internetbased survey of respondents age 18+ recruited by the University of Michigan's Survey Research Center. 9 Using the internet to collect data is desirable in that it permits respondents to read questions on the screen and reflect upon them before responding. Moreover, this approach to data collections permits the researcher to alter how questions are framed, which helps assess whether and how people understand the questions they are posed.
The ALP survey collects many socioeconomic variables (age, sex, marital status, race and ethnicity, income). In addition we have devised a set of financial literacy and planning questions aimed at households in their prime earning years, as we seek to assess the information sets available to them when they make some of these critical financial decisions. Specifically we seek to differentiate levels of financial knowledge and also collect information on both objective and 
Inflation
Imagine that the interest rate on your savings account was 1% per year and inflation was 2% per year. After 1 year, how much would you be able to buy with the money in this account? (i) More than today; (ii) Exactly the same; (iii) Less than today; (iv) DK; (v) Refuse.
Time Value of Money
Assume a friend inherits $10,000 today and his sibling inherits $10,000 3 years from now. Who is richer because of the inheritance? (i) My friend; (ii) His sibling; (iii) They are equally rich; (iv) DK; (v) Refuse.
Inflation/Money Illusion
Suppose that in the year 2010, your income has doubled and prices of all goods have doubled too. In 2010, how much will you be able to buy with your income? (i) More than today; (ii) The same; (iii) Less than today; (iv) DK; (v) Refuse.
to log on to the Internet monthly where they are asked to complete an on-line survey lasting no more than half an hour at a time. For more information see www.rand.org/labor/roybalfd/american_life.html. 10 As mentioned before, two questions were piloted in the 2004 HRS; see Lusardi and Mitchell (2006 
Long Period Returns
Considering a long time period (for example 10 or 20 years), which asset normally gives the highest return? (i) Savings accounts; (ii) Bonds; or (iii) Stocks; (iv) DK; (vi) Refuse.
Highest Fluctuation/volatility
Normally, which asset displays the highest fluctuations over time? (i) Savings accounts, (ii) Bonds, (iii) Stocks; (iv) DK; (v) Refuse.
Risk Diversification
When an investor spreads his money among different assets, does the risk of losing money: (i) Increase, (ii) Decrease (iii) Stay the same; (iv) DK; (v) Refuse.
To further assess whether respondents actually understand the questions posed (versus simply guessing), we take advantage of the internet format to randomly reverse the question 9 wording order for three questions: Q5, the rather simple question about risk differences between bonds and stocks; Q4, the more difficult question about risk diversification; and Q3, the most difficult question about the link between bond prices and interest rates. Specifically, these word reversals are as reported below: 
Do People Plan for Retirement?
As mentioned earlier, one of the difficulties of assessing the effects of financial literacy on behavior is that financial literacy may itself the result of choice. Moreover, there are several channels through which literacy might affect a key outcome such as retirement saving. Rather than examining the effects of literacy on wealth or portfolio choice directly, in what follows we focus on one specific but very important determinant of saving, namely retirement planning. As the previous model sketched before predicts, consumers should be forward looking and planning ahead for the future. However, that simple model does not incorporate any difficulty or planning costs that people may face, particularly in the face of widespread financial illiteracy. The prediction of simple models that incorporate such costs is that people who are more literate are more efficient at devising retirement plans; in turn, lower planning costs enhance the likelihood of people planning for retirement. Thus, we examine whether financial literacy results in enhanced retirement planning.
We used the retirement planning concept devised for the HRS, which has proven to be one of the strongest predictor of wealth (Lusardi 1999 (Lusardi , 2003 Lusardi and Mitchell 2007a; Lusardi and Beeler 2007 
Empirical Results
Our evidence on basic and sophisticated literacy measures appears in Tables 1 and 2 . For the empirical analysis we have 989 observations taken from the ALP; summary statistics appear in Appendix Table 1 . The average respondent age is 45; furthermore, 60% of respondents are married, 48% are male, 29% of the sample has a high school or lower degree, and 16% are fully retired.
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It will be recalled that the basic financial literacy questions are intended to measure simple concepts crucial for everyday financial transactions and decisionmaking. clear that women exhibit much lower levels of financial literacy than men, where sex differences are statistically significant for all but the money illusion question. These findings are similar to those in the older sample of the HRS Mitchell, 2006, 2008) .
Responses to the new, more sophisticated financial literacy questions are summarized in Table 2 . Panel A shows that most respondents (over three-quarters) do get most of the answers right, so they have some knowledge of how the stock market and risk diversification work. They are also more likely to be knowledgeable about fluctuations in assets than about patterns of asset returns. But the question linking bond prices and interest rates proves very difficult: only onethird knows about this relationship. There is also a wide range of incorrect and don't know (DK) responses, with the DK's ranging from 6 to 25% depending on the question. Also of interest is the fact in Panel B that only 16% of respondents can answer all eight of these sophisticated questions accurately, confirming that sophisticated financial literacy is not widespread. More detail on who can accurately answer the questions appears by socioeconomic group in Panel C.
As with the basic literacy questions, younger respondents are less well informed than their older counterparts: for instance, 60% of the younger people versus 69% percent of the older ones know about mutual funds. The younger group is also 20 percentage points less likely to correctly judge 13 that own company stock is riskier than an equity mutual fund. Once again, the better educated respondents are more knowledgeable than their less educated counterparts, with those having at least some college having much more accurate views of what the stock market does and the long run expected return advantage for stocks. Sex differences are sharp, in that women know substantially less than men with regard to the stock market, risk, and bond returns versus stocks, risk diversification, and basic asset pricing.
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To establish whether respondents fully grasp the questions we are asking, we invert the order of three questions; results appear in Therefore we performed a separate factor analysis on the two types of queries separately which permits us to construct two literacy indices: one related to basic knowledge, and a second measuring more advanced concepts.
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To show that these indices measure economic knowledge, Table 4 reports the relationship between these more objective literacy measures and the respondent's subjective indicator of financial knowledge in which people self-report their own understanding of economics on a scale from 1 to 7. We note that this question was located at the beginning of the literacy module, before any of the basic and advanced financial literacy questions were posed, so respondents' views were not contaminated by the literacy questions. It is interesting that most respondents assess their economic knowledge as being above average: that is 269 (out of 989) respondents grade themselves as a 4 out of 7; 343 assign themselves a level of 5; and 165 report their level is 6 (and 44 report their knowledge of economics is very high or 7 out of 7). Most importantly, there is a very strong correlation between objective and subjective literacy. That is, the majority of respondents who report they know a lot about economics (self-reporting a score of 6 or 7) also fall in the top two quartiles of the basic literacy index. The relationship becomes even stronger when we consider the advanced literacy index, where more than 50% of respondents who report low levels of economic knowledge (scoring 1, 2 or 3) fall in the lowest quartile of the literacy index, whereas the majority of those with high knowledge fall in the top two quartiles of the 16 Additional information regarding the factor analysis appears in Appendix A.
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literacy index. In sum, while there is some noise and measurement error affecting these indices, they clearly provide useful information about economic knowledge.
Next we seek to explore how knowledge is formed or developed by seeing how basic and sophisticated literacy compares between those who have and have not been exposed to financial literacy in high school and at work. As Tables 4.3 
Financial Literacy and Retirement Planning
Ultimately we seek to answer not only whether respondents are financially literate but also whether financial literacy matters in financial decision-making. To this end, we next assess whether literacy influences retirement planning which has previously been found to be a powerful determinant of wealth (Lusardi and Mitchell 2007a) . Retirement planning is readily assessed by asking how much respondent have thought about retirement; results by socioeconomic characteristic appear in Table 5 . The majority of ALP respondents (68%) report that they have thought some or a lot about retirement. Moreover, older, better educated, and male respondents are more likely to be planners. These are also the characteristics of people who have a higher level of financial knowledge.
Next we turn to a multivariate analysis where we link retirement planning to financial literacy, holding constant other socioeconomic factors. Our objective is to assess whether financial literacy has an effect on planning, above and beyond the traditional determinants of 16 planning considered in life-cycle models of saving such as age and income (and several other demographics that can account for differences in preferences, such as sex, education, and marital status).
Two models appear in Table 6 . The first is an ordinary linear multivariate regression (OLS; column 1). Here we see that financial knowledge is indeed influential in retirement planning, even after controlling for a range of socioeconomic factors. In other words, our index of financial literacy still has its own independent effect, above and beyond other determinants of planning. Even more telling is that sophisticated financial knowledge is the most important factor, while basic literacy is not statistically significant. We also note that both literacy and formal education are important: thus having an advanced degree boosts the probability of retirement planning even after controlling on literacy. 17 This confirms HRS results in models which use a similar planning measure but include only the basic financial literacy questions (Lusardi and Mitchell, 2006) .
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The second column in Table 6 is offered to explore the question of whether financial literacy is itself endogenous. That is, if those who attempted to plan for retirement became more financially knowledgeable, then planning could be said to influence financial literacy rather than the reverse. To evaluate this possibility, we have used a more exogenous source of variation in financial literacy as an instrument. Specifically, we note that, over the last several decades, 17 Some have argued that financial literacy measures are simply a proxy for cognitive ability. We have address this problem by designing questions that test for "knowledge" rather than simply skills and IQ. One question that measures knowledge of finance is the one related to bond pricing, and in general, many of the sophisticated financial literacy questions cannot be answered correctly without some knowledge of economics and finance. In our estimate, it is the sophisticated financial literacy index that is statistically significant, and it seems unlikely that this indicator is merely proxying for cognition. Moreover, in studies where we can directly control for IQ/cognitive ability, we find that financial literacy effects remain statistically significant (Lusardi, Mitchell and Curto 2008; van Rooij, Lusardi and Alessie 2007) . Here, the instrumental variables strategy which relies on state high school mandates to teach financial literacy implemented in different states and across different periods of time, also avoids the problem of proxing for cognitive ability. As a result we are confident that our estimates actually measure the effects of literacy rather than cognition or intelligence.
several U.S. states have mandated high school financial education (mostly due to political rationales rather than to stimulate retirement planning; see Bernheim, Garrett, and Maki 2001) .
Since the ALP reports the state in which respondents were born, we assume that they remained in their natal states until age 17 so we can infer whether the state in which the respondent lived at that time had mandated financial education.
Our model also adds additional interactions, to take into account nonlinear exposure to this financial literacy training. For instance exposure to such programs could contribute to the accumulation of knowledge later in life, so we interact the mandate dummy with age to discern whether the effect grows over the life cycle. To evaluate sex differences, we interact the mandate dummy with sex to see whether mandating high school financial education has a differential impact between men and women. Finally, we interact the dummy with educational expenses per pupil when the respondent was age 17, to account for the fact that some schools, while mandating financial education, may not have increased their budget to accommodate this new program. These additional variables are in keeping with Card and Krueger (1992) and Burtless (1996) , who show that individuals who lived in states where higher amounts of resources were devoted to education do have better outcomes (for example, higher rates of return to education) later in life.
To focus attention on the sophisticated literacy measures developed for this paper, the instrumental variables (IV) estimation is performed on the advanced literacy index only. The results appear in Table 6 where we see that the instruments are statistically significant both individual and jointly. The estimates show that the impact of the financial literacy index in the planning equation is positive, statistically significant, and larger than the OLS estimate.
Consequently we conclude that financial literacy does strongly influence retirement planning, and that good instruments are needed to disentangle the causal relationships of interest between consumer financial decisionmaking and the building of financial human capital.
Alternative Empirical Specifications and Robustness Checks
We have also explored alternative specifications to help assess the robustness of our findings. For instance, as we noted earlier, there appears to be some measurement error in the answers provided to the sophisticated financial literacy questions, since responses to the questions where wording was randomized suggest some evidence of guessing. Accordingly, Panel A of Table 8 excludes from the literacy index the three questions that we randomized to help examine the sensitivity of our estimates to the type of questions included in the literacy index. In particular, these results exclude the most difficult question about bond pricing, which means that the new financial literacy index is restricted to simpler knowledge levels. This alternative index of financial literacy is again positive and statistically significant.
Two additional robustness checks split the sample by age and retirement status, in order to focus attention on respondents who are likely to be most actively planning ahead for retirement. Accordingly, Panel B excludes those older than 62 and Panel C excludes respondents who report themselves as fully retired. Restricting the sample to the younger age group may permit the instruments to have stronger predictive power, since economic training acquired in high school may become obsolete over time. In any event, the importance of financial literacy remains strong in these alternative specifications, and the magnitudes of the IV coefficient estimate remain positive and statistically significant as before. In sum, we conclude that more 19 financially knowledgeable younger and non-retired respondents are also more likely to plan for retirement.
Additional Checks: Financial Education in the Workplace
Financial education provided in high school surely trains many young people in financial decisionmaking facts and skills, but employers have also started to offer retirement seminars and financial education programs in the workplace (Berhneim and Garrett, 2003) . This movement is attributable, in part, to the spread of defined contribution retirement plans where many plan sponsors acknowledge the need to provide financial education. Such initiatives represent an important source of information and a way to improve financial knowledge in the future, particularly for those who were not exposed to economics in school.
To develop some information about this alternative path to financial literacy, we have therefore also included in the ALP survey a question about whether respondents' employers offered financial education programs. Note that we explicitly ask whether the employee's firm offered a financial education program, rather than whether a respondent ever attended a workplace-based financial education program, because the latter is likely to be endogenous. (The employer's decision to offer financial education programs might also be endogenous but some prior studies find that these programs are usually offered when workers save too little rather than too much; see Bernheim and Garrett, 2001; Bayer, Bernheim, and Scholz, 1996) . In such a case workers are unlikely to be retirement planners, so using this variable would tend to understate the effect of financial literacy on planning. It is worth noting that, even when respondents do not attend firm-provided retirement seminars, they could be influenced by peer group effects (Duflo and Saez 2004) . 20 Table 9 summarizes results when we replace the high school financial planning mandate with the indicator for company-based financial education programs, as the instrument for financial literacy. As shown in Table 10 , this variable is strongly related to financial literacy, particularly advanced literacy. The IV estimates using this alternative instrument underscores that improved financial literacy due to employers' financial education programs does lead workers to plan more for their retirement. In sum, we can be confident that the positive, large, and statistically significant impact of financial literacy on retirement planning holds across a wide variety of samples and identification strategies.
Conclusion and Discussion
Policymakers are beginning to acknowledge the central importance of financial literacy for a well-functioning economy: for instance Federal Reserve Board Vice Chairman Ferguson (2002) noted that "when millions of educated consumers make good personal financial choices, our economy is strengthened in fundamental ways. Nowhere is this more true than in the retirement preparedness arena. Yet planning for retirement is a complex undertaking, requiring the consumer to gather and process data on compound interest, risk diversification, and inflation, and make assumptions about future asset market performance. This paper contributes to the literature on what consumers know and how their financial literacy capital drives their retirement planning and saving patterns.
Our research using the ALP extends prior analysis using the HRS by Mitchell (2006, 2007a) inasmuch as this earlier work used much simpler financial literacy questions. By contrast, here we can explore several more dimensions of the financial literacy picture. Furthermore, we create a financial literacy index and correct for possible endogeneity 21 using some sensible instruments. By every measure, and in every sample we have examined, we conclude that financial literacy is a key determinant of retirement planning. We also find that respondent literacy is higher when consumers have been exposed to economics in school and in employer-sponsored programs.
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This research should be of interest to educators and employers seeking to enhance efforts to plan and save for retirement, as well as researchers interested in exploring financial literacy further. In the future, it will be critical to ask specific questions about financial knowledge as outlined here, since education, income, and age are correlated with but do not adequately capture all the dimensions of respondents' financial literacy human capital. Additionally, the fact that we find more financially literate adults to be more likely to plan for retirement complements work by other analysts seeking to link financial sophistication and decisionmaking. For instance, some evidence points to the fact that financially unsophisticated households tend to avoid the stock market (van Rooij, Lusardi and Alessie, 2007; Kimball and Shumway, 2006; Christelis, Jappelli and Padula, 2006) , and are less likely to choose mutual funds with lower fees (Hastings and Tejeda-Ashton, 2008) . The financially unsophisticated are also less likely to refinance their mortgages in a propitious environment (Campbell, 2006) , and they select less advantageous mortgages in the first place (Moore, 2003) . People who cannot correctly calculate interest rates given a stream of payments tend to borrow more and accumulate less wealth (Stango and Zinman, 2008) . Now our results show that the financially illiterate do not plan for retirement either.
We are cognizant of the fact that promoting financial literacy is a difficult and likely costly task, and more research is required to determine when and how to most efficiently build 22 financial literacy. It is also clear that it is necessary to enhance financial knowledge if consumers are to do a better job navigating the complexities of the modern financial environment. Indeed very young adults receive multiple credit cards, they may take out loans, and they can readily purchase assets ranging from mutual funds to stocks and tax-favored plans such as IRAs and 401(k)s. As a result, saving for retirement is becoming more challenging but also more critical for younger consumers, requiring ever-greater levels of financial sophistication. It is thus urgent to develop, evaluate, and target effective programs to those who can put this necessary financial knowledge to work. 
